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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable a speculative processor to count a non-speculative 
event by counting the occurrence of a designated event, designating the event to be monitored, 
monitoring the designated event, generating the occurrence time value of the designated event 
and generating the number of times of occurrence of the designated event SOLUTION: A 
system 200 is provided with a hierarchical memory 210 and a processor 250. Further, the 
hierarchical memory 210 is provided with a level 2 cache 212, a random access memory(RAM) 
214 and a disk 216. Thus, a speculative processor is provided with plural counters for counting 
the occurrence of a designated event in a data processing system inside a performance monitor. 
The event to be monitored is designated. The designated event is monitored during the 
execution of an instruction due to the speculative processor. The number of times of occurrence 
of the designated event related to all the instructions to be executed by the speculative processor 
is generated and the number of times of occurrence related to the completely executed 
instruction is generated. 
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••/Ws-tryi'Vy - a-^-y bWX b-tU-t&. 

[oo2 5j astti. $£T9yimu3zmL. mm 
yy\t. mB7£mt£Hz'(y?v*>hztiz>. m 

&vvig@i 6(^yi5"J^^h^OT*^r<. 01:77 
7^6. -r^*>, JlMf^fct. Wformx-v 
s. £<90tt:ii. £JSD<lMy;y-*<JSB2£*^-%£ 

[0026] •etoftbo (c. m~cr^T7—yjums 
&$<r>yfls-7tzm')&hz}iwx'%z>. z<7>m 

[00271H6 *wm& t „ %i tti^zm-ti 
4 <y hfrtim tx . ismffcmfztisiMtum- 

zmh. rmt. r—y^co^tcD^^zm 
-r&mscomx'h*) . £*ucj:->t. rnt^t^. 

-KLxftm-ii (ttzitmfiztih) miz,4Kyb 

m^6 1 2£4j£U Z0)4OhVt*6 1 2<i, 

yhm^tmz. • ^^6i4^fiyBLT. ir 

[0 0 28]5S7T-7>6 5 0li. 3RBrtfclo4 
^{i^S:^^^^^ 6 5 4 ££tf«fc ? C:&5fiS*l£. 

Mi. MMCR6 7 0^7-f-yPH6 7 2(Cj:oT*lJ» 



7 -r-;H<6 7 2<9rt£fc)L <=^6 1 3££j£ 

i/t\ ^omi^ 1 2*7 a wvyr-tiv/w 

Tls?-*6 1 OZWmhMzmZtih. 4*yb- 
^^6 14Ji, S5?$n^'f'<.Vhft^6 1 5$-. rn 

-ye i6*ftLx&?ktt$<»miivy9izim%&. 
-rhMzmmztiz. texvyfesut. fn-ye 

lbfrt>4y?VXyf (increaenter) 6 1 8 fcigjf&j 
ft^6 17£i*9. AJl620$-ftlxmvy?£m 

^iro. ti+jyftPhmtm^tLmL'iy? v *yv 

ztizx-yXJ y?v*yb$ti&. m^yfcom 
li. 4v?y.x>*6 i8tioT-f y?oxyb% 
ti. iy?vxy?6 I8<i. H6t^iiTv^id 

i>0tc. 0)4 y?vxy?£-t'<>xcr>A'yy?lz£ 
ix&m-t&zttfx'zz. 

[0029] lo4^«aS:<7)PMC^ffifflL.T, lo 
tfdiWiVMMC RO)7 a ~)U H(c J: IWQilzfe-jX 
&&Ztl&4'<.yb(Dmi**'7yVtZ l . 7 1-JVY 
6 7 4 £ffijf! LT . ffl»(i^6 6 1 ££j£L . ^cofe 
ft. PMC1 6 64*s. (g^^ >-^*»^>0<SliISic^S 

<t 3 (c-^-s . m •> y ^ (c^gtt^n^^ <y b 

(?>{m®.lZ. JimcS6 6 2{C<J:->TPMC 1 6 64CO 
7t«ofi(cSn«$ix. -?-<7)f^ pmci 6 6 4tclSttS 
tl&. ^A^TLfc^l:, ^7^^6 3 2tc. ^7f 
-7^6 5 0X'^Jth^<r>A >TFv?XtNm% 
tlh. <%-T*?632\i. M®m^6 3UzX^X-?)V 
f-TP^-^6 3 0 2r®I»LT. MMCRW^-^H6 

7 4\z^xwm*tLh-?i^r\/?*r6 6 otc^7-r 

f-ri^^-^6 6 oa<, $aows^e 6 1 tiors^tcsj 
WS^S^tc, -f^yh668fi. «#«>y^tt*lp 

«S6 6 2(Ciil^ Jn»3S6 6 2»iPMC£SSfrr 

[0030] 06T1i. fctivyftf. tirfr%TT-7 
tKmaWMWMt LXWEpZixX^Z. ZoRbllz. 

m^y?*, %TT-7>wt>vmmzfti&i. 
a^^Kyb- 97, mmo ? r a jiVZETfrtzx-y 
x^y?? isyyx'Zhkoi.z-thztwx'th. me 
rn. &*'7y?izm&-t&4y?vxy9i>&rsZti 

*ms^ttfx*h. fztm. ru-t-yy-coa-b/ 

titcv bmm$'&t!zttfx'$?>. *-<^7f- 
7>ma ^ffiffl Lxm$n<™sa^coi/ti>-7zmmh r 

Za-bi-lZttfTZh. ZOmX\ $7Lfc4H*» 

Wka^y bi-zzttfx-zi. 

[003 1 ] ffe^UOM^ii*^ ^7t-^W6 
5 0rtc0^<0JHB(i. BlPJigO^n. ^7L^tt& 
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^634tli, »J-teyMI*6 21«ri-\ m*®.**? 

#SriS^3t46(Cr3-r6 2 2£*0»^Stf>fc:teJB3*l 
^7x-7>6 5 0^<04yry:?X*<|gtt3*l 

h, 

[0032] PMCHzmUcomX\ 7^-;PH676 
i«»lt^6 8l££'£U *«ISSL PMC 2 6 
8 4 #<R# A^iSlHl&fcg'tAixS J: 3 h<D 
£<£JH3;h.£. iS^^fc^Sti/^^V Affile] 
£Wd. Jn&2s6S 2(CioT PMC 2 6 8 4<D7C<Offi 
fcJn*3*u PMC 2 6 84ttS«)$il2.. 

-?vk?-7>;7^6 8 0#. ©JfflH1^6 8 ltcioTjSS 
(36m3;h.*«&* 4^h6 8 8t::J:-vC. fiS&m 
(H*W ^JD^56 8 2(Ci*^^ JD»S6 8 
2l±PMC£®8rr6. 

[00 33] ±T'SiBgL^T-ti:. PMC1 tckoT, 

>hatiz>. *mnz£*>Tm&zix2>mT\ pmc2 
<is ^T<o^Kit^&4^>'h£#^:y^&.rfc 

Ft, &«SW(::Slff3fu ^L*v*t*MM*fTfcBW- 
ZJObtf-kitii. Z<rmx\ 99B£% 
7-f S tiHi-'c «k •> T§l # fid 3*t& 4 < y b t£V£ A *) 

yv-th-m^wsk-fh. pvic^z^xij^yvx-t 

£3*1*4 "OhftCfrttiftlte. -SPOPMCTf^ 
TOife^fcP&tl.^^yMgSSr^L. flfiOPMC 

mzztifz<<Kybmi<mTt>z>. 
[0034] ®7*m£?zt. snat. *m\com 

Sife^t i oT3l § mz 3*t£*ri5£3fl*:4 O h £04 

<yhm.®&. imwiM'iyhm.) 

^IzX-y-cmkZtlh (Xf-y 7*70 2) . $9*3 
*U S^3tL^^co/S46t^Tx-7*7l/^)5B^fJ0 

jg-?^ (xf7T7 04) at. ■^T : f~f)vmmzm 

Q-thfotlily 9 Y-th (Xf'/7706) . 

7*70 8) . ^7r-7";niStc 
mmt&fotvyftjyfvxyhi {^vm 

0) . dcoSfyiti. r • /N'y^tT7 , a^ y-tco|| 

[ 0 0 3 5 ] ttOTTtt(c£iifc4 HiWStL*^ 
<Sr^*<llffSr^7L^t'9*Hcrai-*« 



^y^fcjSaSPMC'diiigu zcwmit, )V-T 

SS7 L^r*>o^^(c'i x tfrfrOTR 0>13n^*»fc'o 
fcPJtS^S-ffd (XT777 16) . -eoT^rV^ 
£KJi, ifD&JKi, /P-7*/A'.y?l,T\ 7n-fe7t 
oUffcollffi^^-y-*. «WR0iS3<ifc*^fc 
li, 7'oH:-/lf*WjJ:L^*>fc*33!pfc:re-rS¥i|£S:fi : 5 
(Xf777 18) . -edT&v^fc'i. Z<r>%m 

7f*. 

[0036] -eoftb o ci<ojra«. mmtxvim 

O&T'JSSLliitm^lZfl—y- ■ A-y ??hZbtfX-$ S. 

wmw&izzfix\.^hfflizwmmizm7Zti&. s# 
m<,z&-r l^tv vp- TWJskZtix ztx-hh. 

[ 0 0 3 7 ] 08 t , c£*lE(c. StiWTD 

^(cj; o-c?l§fi:: 3ti7t*g£3n^4<^ h<04<y 
Hyl4Ilia^ft«i-*3t46<Oi!!iS*%3itTV^. ±T 

■t «y h >> x r cotttgS: **rT & y 7 h »*/ x r 

• /N'-y^-^&fc-coy 7 hn-xTA^r^-fexnrfig-cft 

[0038] Z<T)imii. V7h>>x7* { , ^7L/iiS& 
Glzffim- & 4 o h £0®&o«ff$:li d P mc 
K*^f(C^ifi3it* (7.T-/T8 02) . -E-com. C<0 

y7h*>xTJi. ■r^T^^traa-r*4'<.yhcoi5i 

St<0SffiSrftaPMC2r^K* (^f77804) . 
*<W£, PMC*^S?^Ko^«(OHcoHSrtt«L (7. 

T7780 6) . ®.mmz$m 3 ^^(cgw-* 4 ^ 

>-f<0IHS:fc:ov^Taj*fa5-4f«-r* (^f7780 

8) . 

[0039] *%mi)<i>tzt>i-mit. ±tc*L^*l6 
T-C-'i. %T\±L%\.Wt$m%miXT-i;*tz*li 

orn-«r -y im^^mgTs^costswiiwi J: o 
t, nm^-ru-t yircm&^mz&Ti-^tmifi 
hh. *wm. m&mzmztibtii^&mzmi 

Xy-AMmmK ft^cry&fflifmmzX'iXTa-tv-V 
com&fiXf&tzl&T L&v U 3 tc^-S C t *JT^ Sid 

[00403 tztlii. mmm. ^^E UWtMHr 
fc'cOT-Q-b-yti-rt^ji^jlS-r*. ^t'J ■ T^-trX 

±tmiz, mwj®.Mvmz%2>. t^o<oit. ?y 

3^jfaHLT, • VznsXT&ZffiZthZ 
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mvmm&mzmiiX'Z*^. f§m**v ■ ^x 

1 UOl> ■ >y ^jl • T^-feXfcJ: oTBftSSldftJfcS 
^&$*U.fci5>h «*FCttfcna«3 

x. msmoi^K x^mmmmz^'jm 
[0041] =eo • isXTJ^zyimtmzQffl-t & 

i { zti^$xiz£^xwmzttmmwzmrf&i& 
-*r?i-vmizim%Bx\ T*7Y*7*—y-mi 

(reorder) 

x-n-xiiv ■ 7nt7tli> f^l^ONO 
Mflltt S £ k ffX'% JOT, #(CSS 1 • * 

fttzfiffrcrgcTzmmzitzmz. mnteMsermm 
mtmzmzzz^imffh&frtiX'bi. t*?y* 
yt-y-mfiaiZizzo&'gAK ztizvmt&z 
k&mmizix^z. 

[0042] #stm¥i>tz t>-r-m<o imtix* t*j 
h*7*-y-mftcr>%-rizm-&Mmcr>mw$:. zzt 

• SXiztmLXi&btl&^H ?Mzi^XM%t2>Z 
k#VZ&. *<r)£o%xY-iv*!k.lz>m'fc<rmmff 

mzti. tcommws&imzztvtcmz. 

t-?£W8LX. ^V>M7<rygg., V?Y*?x.T<r> 
■&t$fioZktfX'Z&. -mz. Ztilt. 5HSi-. y 

vmmmi^mhim<n 1 ot* s . Km m 

fi%izi:&%m<7)imizmtz>4'<.yh(D®wt.i:mm- 
izkizx^x. ^msm>-m&*um-thzktfx' 

i o o 4 3 ] ^kizmmth T-fWMisxr-j'.izfm 
ix*%wzmviix$t.ztf. *m\<r>tmt:. 

zzkwxz. *mw. E.mcommz$miz®m2ti 
hmmmt*<v&m%mmizmmmzmmzmm z 
ti&zkt. %mmwm-thX't>*> ozk iz%m-?& 

Oyf • T4X?^f\-Y ■ TlXf&W. RAMfcJ; 



tfc d - r om% k'oimfttamuitik . r •< 
sail*. 

[0044] *Hnfl?)fttHJili s 0»*fcifcHjj<oB&*O*:y> 
i>?)T1i& < s $§*S^Mc*8BJi£i&iJI®-f S £ k 

mK m%izm&?*>*>o. mm** xmnm 
mkmm%Emm&i>£<mtyL. mmztiKftg. 
(Dimizm-tz $ t y*«H!EE*to;ifc$4 yiasat 

*U BBS 

[0045]* fc#>£ LT, *»W0»JfcfcHLTiaT 
[0046] (Dfi(8«m7tt^*^ 

miT-?W£i'XTA>ft<r>mfeZjxfi:4 <y ho^fe 

omi®&m&j$.i. ms&.&mrzi-t>yviz£-ox 

ZtelzmrZixhtiiifiz^X . m§StiZfeZttti'(i> 

sstiwrD-b -y-9-t.t •oxsmmizmf^tui^it<7) 
mmsfetstuzj^y h<rm&mLk Lxmn-thXT- 

•yTS-?^>t*tr. ±12 ( 1 ) \zim<rrm. 

( 3 ) m&tmmTa-t v-wzx ^xmrZiizft^co 
*n?fuz^xim<r>%fczti.tzj <y h tmm-z 
XT-y7&2t>iz-&tt. ±m(d izmwum. 

( 4 ) gtSWTo-b -ylffcfi^O^^y^i: ££tfr- 

avXf-Artco^^^fi/vr'f <y Yffm&.'kti^y v 

2^D-y<^ -f^yh • ^^y^^TU^KB 
•y9-(c «k h&§<n%ft*\zmVfel£Z1\tz4 *y h \z-r> 

?64o^ait^LT. mtm^yfn 

£titc«?§:L-C, fj'iem 1 /o-AA- • ^yh/Oy 
^5r-f y^? 'J ^ y h U MflE^<0i8r^^TOftajtc 

2^d-m> • A <^y h ■ **7y?l,zimth1}'&. 
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(5) mSMUfu-rtA-- 4 Oh- **7V9frt><» 

•b J: ^Xtkmazmf ZtUztii&zmt&msifi 
Zhiz&ts. Jbffi (4) izaffivim. 

(6) wmru-t-v*rtim<r>*i*;>-?tz^tsT-- 
?%m ^xirixrt x-4 o h nmimn-t humx-b 

-c^^ra?-* t&es tut w <y b comm&t: t& 1 
*<?y?fri>m*-m. mztkmjTatvwzX'tx 

&££m7%ti&tii&zm?i>m3£Zi\t:4^>b<?tt 
4m&£&2/i*>y?frt>mx-W). t^t^Ci 

vm&mtit Lxsm-tt-m. 

( 7 ) &«WTo* -yiffcgjRo^y* t £*trf— 

^ara h £ sffi-r h-fimxh -> x . 

Jl^x^Artco^Sfut-r h<o^^«> y b 

bz&mt. ftfeeymfeZixM^ybcrmicomiiiiz 
&§lx. mi*vy?t5zvm2*t'>y?t4y?v 

*yb tfr^O^T^&itifcJ&g LT » luiaSg 2*V 

y9*%3ii*7y9\,zim$h-ffik. 

(8) f&iSI&l^y?**, l5fiS«W7-D-b-y»>-tJ: 
-^yH^s^^yh-^ JtiE (7) fciE180;*r 

(9) mm2^^y^i/i. ®fe<r>&3nzmm%(?> 

tefeZtitiJKybm&ZAVybl-z. ±te (7) 
izmwirm. 

«t ^x&£iz$mzn?>$iGizmth¥ffccr)mfe2tifz 

^yK^t^^^yhn, ±K (7) tie«<0* 

(in &mtoizmj2nfziiii&zmt&¥i%<r>m$i2 
vy?ttm^3wy?t<m(Dmitm-&XTy 

(12) SSWra^y^fc^o^^fc^tfT 

-^^a^f-ArtTM ^> h zm®?hfi:it><Dgimx' 

h->X. mwm.r>i]*7y-9 <r>*<n>&i]*7y?t>K Site 
T-^sas>-xf J*ft<r>$kfcztitz4 <y v<?M£.zti 
*?ybL. tm-fi 4 ^yb*m%-r 



htzj ^ybkz^x&m-ttztxtft&t . mmm 

WTo-t >y*Hz£ iXmfiZti&?'<.Xcoti!3Hzmt& 
mSffi&tvM <y bcoft&.®m&jS.-?&tz#><7)fH 

i¥St, ffimmtf)Tn-t-yvtz£^x$z££mj2 

&j8.-t&tzib0)m2*&t Z$tt£S. 

(13) ^XCDti&izmt&msimfeZtitz'iKy b 

<m&.<mwm.t. -r^xc^juz^zmt^m 

affifeZtiizA ^yb (Dm.(r>msmmb <r>wm& „ 

mimm7v±>vwz^xmmizmfiztuz$i$ 
iizm?mw^zixtz4<ybrmE.mLt Lxmi 
-t-ztzttxo^mz t>iz&tj^ ±s < 1 2 ) izmirm 
s. 

(14) m&&fflti7a-tvWzl:-oXmfiZtiZtiiG 
eo*ft-?ixi,z^xm&(^feZtvrz4<ybi:!tmt 
&fz>t><vtmi* t>iz$tt. ±m ( 1 2 ) tcieigog 
s. 

mL<r)**7y?<r)*<n&A*7y9t>K Wl&Mmrv*: 
vVftcr&feztifz'(<yh(?)mi$:*'yybi. tm 

y b<m^n%.^2ij^yyi^tMm.htz«)<m2 
^st , t- ^Tod^-icBw-ft mmmzztitzj o b 
<r>mL<rmmmt. ^xffmrri,tz^{zm-tm 
sH&izixizj <y b crmi(ommm.t cofflcomz , 

( 1 6) fttiWro-fe ^tlSSl^^y^ilr-S-tfT 
h-oX. m&msr)i]*7y?<r)*<r>&ii*?y?1fi. late 

T-^^m^^7-^<om^titz^<yb(Dm.i:^ 
vybL. ^mrh^^ybi:fk^thtz^<D^\^ 

^^^yh to v ^Ti^-r 5 ^ftco^ 2^t. 

tiw-rs mmfefeztitzj o b<?>mi®$i&£m-& 

tffi $ n i. ^tra-r & Hifie^s $ ^ o b <m, 
&®m&mhtz#><rmi4^tz^tsziy'e?.-? 

(17) nm.<nij^y tzstsmmrn-t «,+mx-4 
<yb<r)®&*%\m-htzih<r). 3yt*-?*jms&# 
t<n>oyv*-9 ■ TarvAWl&X'b^X. wiiem. 
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CD&MSteSS 2 # y 9frt>mWSLh JttfXOS* 2 trtt 

fc^83tfr^fc££tf3yt-.x-;y- • rn/^AS 
pp. 

im®<r>m%mwi 

[01 3 *»»0tf*UHWtWfc:J:*» #&HJ£H*& 
•y h- £ifrf 7n -y ? 0T&S . 

[03 ] 2-o<m®?t-9 • xr*y*o»tt*t»w* 

[04 ] T^h^^-r-fttSWMfro-b y^rtO 
tft^xM 4 y^Xx-^'tfOPfflSr^-TT'u -y 9 0T' 

[05 ] SlgWTo-fe -yWtWtS £ i: 

[06] xmxomnzxz. ^rrttz^zmt^ 

'f h "> y b-t £ itthWu-^. >y -^$r5rf0T-* 



[07 3 *HBBO^ifeWcfc$ftl8Wro-b.y-9-<7)tt|| 
%ltlZ$t3i\iZii^X5\ZmzZixW£%. 

zixk4^vb<r>4<ybmmiL {imm.m^yb 
mm mn?hfzfr<Qm**-r%Lhmx'hi>. 

[08] SteWrn-fc-y-ycDttfi^-^tefflLT, ft 

ijrt^h.0T-&l>. 
[«^col!iHH3 
610 v^fri/^t 
612 -f<yHl^ 

614 -f K.y b • -97 
616 f3-^ 
6 18 AV9>)*>9 
62 2 f3-f 
6 30 

632 srr?^ 
634 vm*)?y 

6 50 §£Tf— 
6 52 ^fi 
6 54 &il*JV9 

660 v/u^-tv?-?- 

66 2 flllSSs 

664 PMC1 

668 4<yh 
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688 ^f^yh 
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